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AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions, and listings, of claims in the 



application: 



Claims 1-47 (cancelled) 

48. (Currently amended) An integrated semiconductor structure comprising: 

a multijunction solar cell including a first photoactive junction formed in a 

substrate forming a first subcell, and a second photoactive junction formed in a region 

overlying said substrate forming a second subcell; and 

means integral to a portion of said first subcell for passing current kvhen said J 

multijunction solar cell is shade d, wherein said means and said first subcell have identical 



sequences of layers with substantially tfre same thi ckness. 

49. (Previously submitted) The structure as defined in claim 48, wherein said rfieans for 
passing current is a bypass diode formed on the substrate* 

50. (Previously submitted) The structure as defined in claim 49, wherein said first subcell 
and said bypass diode are formed in the same process. 

51. (Previously submitted) The structure as defined in claim 49, wherein the b>Jpass diode 
has a Schottky j unction. 



52. (Currently amended) An integrated semiconductor structure comprising: 

a multijunction solar cell including a bottom subcell formed on a substrate; and 
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; current 



means integral to a portion of said bottom subccll for passing 
said multijunction solar cell is shade d, wherein said means and said bottom subc&ll 



when 
have 



identical sequences of layers with substantially the same thickness. 

53. (Previously submitted) The structure as defined in claim 52, wherein said 1 >ottom 
subceil is formed on a first portion of the substrate and said means for passing current is a j 
bypass diode formed on a second portion of the substrate that is laterally spaced flrom said 
first portion. 

54. (Currently amended) The structure as defined in claim [[52]] 52, whereir| said first 
bottom subceil and said bypass diode are formed in the same process. 

55. (Currently amended) The structure as defined in claim [[52]] 53, whereir said 
e pilajtially grown b ypass d iode is electrically connected across the subcells of the 
multijunction solar cell to protect said subcells against reverse biasing. 

56. (Currently amended) The structure as defined in claim [[52]] 51 wherein |the bypass 
diode has a Schottky junction. 

57. (Currently amended) An integrated semiconductor structure comprising 

a multijunction solar cell including a first solar cell formed on a silbstrate; an^ 
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a bypass diode integral to a portion of said first solar cell and directly 



electrically connected to the base of said first solar cell for passing current when said 
multijunction solar cell is shaded , wherein said bypass diode and said first solar qell ha ve 



identical sequences of layers with substantially the same thickness: and further wherein 



said first solar cell is the bottom solar cell . 



58. (Currently amended) The structure as defined in claim [[56]] 57, whereii l said first 
solar cell is foraied on a first portion of the substrate and said bypass diode is formed on a 
second portion of the substrate spaced apart from said first portion. 



59. (Currently amended) The structure as defined in claim [[56]] 57, further pomprisingia 
metal layer connecting said bypass diode to the base of the first solar cell. 



60. (Previously submitted) An integrated semiconductor structure comprising: 

a multijunction solar cell including first and second solar celts on \ i substrate; 

means integral to a portion of said first solar cell for passing curre it when saiti 
multijunction solar cell is shaded; and 

a planar m ctal layer connecting said multijunction solar cell and $< id means fpr 
passing cunrent, wherein 

one end of said metal layer is coupled to the base of said first sola cell and 
another end of said metal layer is coupled to one terminal of said means for passi lg current; 
and further wherein 
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said means for passing current and said first solar cell have identic al sequences 



of layers with substantially the same thickness . 



61 . (Currently amended) The structure as structure as defined in claim [[59]'_ 
said first solar cell is formed on a first portion of the substrate, and said means fop: passing 
current is a bypass diode formed on a second portion of the substrate. 



62. (Currently amended) The structure as defined in claim 60, wherein said yrcrt portion 
and said Geeend- portion multifunction solar cell and said means for passing current are 



60, wherein 



separated by a trough, and said metal layer lies over said trough. 



63- (Currently amended) The structure as defined in claim [[59]] 60, whereuj both said j 
first solar cell-grewa-and said bypass diode are formed in the same process. 



64. (Currently amended) The structure as defined in claim 62> wherein said dpkaxially 
grown diod e means for passing current i s electrically connected across at least sajd first and 
second cells to protect said first and second cells against reverse biasing. 

65. (Currently amended) A solar cell semiconductor device comprising: 

an integral semiconductor body having a sequence of layers of 
semiconductor material including a first region in which the sequence of layers oj ' 
semiconductor material forms the first cell of a multijunction solar cell; and 
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a second region laterally spaced apart from said first region and in which the 



sequence of layers corresponding to the sequence of layers forming said first cell 



forms a 



bypass diode to protect said multijunction solar cell against reverse biasin g^ wheijein 



the first region and the second region have identical sequences of 



substantially the same thickness . 



sequence 



66. (Previously submitted) A device as defined in claim 65, wherein the 
of said first cell and the sequence of layers of the bypass diode are formed in the 
step. 



avers with 



oflayers 
same process 



region have identical sequences of layers with substantially the same thickness : a] id 



67. (Previously submitted) A device as defined in claim 65, wherein the semic mductor 
body includes a Ge substrate, and at least one of the cells is fabricated at least in £art with 
GaAs* 

68. (Previously submitted) A solar cell semiconductor device comprising: 

a substrate; 

a sequence of layers of material deposited on said substrate, including a first 
region in which the sequence of layers of material forms at least one cell of a mulhjunction 
solar cell, and a second region in which the corresponding sequence of layers fonjis a bypass 
diode to protect said cell against reverse biasing, wherein the first region and the Second 
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a discontinuous lateral conduction layer deposited on said substrate for making 
electrical contact to an active region of said bypass diode. 



lateral conduction 
the second 



ii I 



69. (Previously submitted) A device as defined in claim 68, wherein said 
layer in the first region is physically separated from the lateral conduction layer 
region. 



70. (Previously submitted) A device as defined in claim 68, wherein said lateral conduction 
layer i$ a highly doped layer. 

71 . (Previously submitted) A device as defined in claim 70, wherein said lateral conduction 

layer is composed of GaAs. j 

* 

\ 

\ 

\ 

72. (Previously submitted) A device as defined in claim 68, wherein one of th<j layers of 
said sequence of layers is an etch stop layer, and said lateral conduction is disposed directly 
over said etch stop layer. 



73. (Previously submitted) A device as defined in claim 68, wherein said substrate includes 
a photoactive junction. 

74. (Previously submitted) A device as defined in claim 73, wherein said substrate is i 
germanium. 



Pa1.0aI,TOJ2I45(2JC) ~8~ j 

PAGE 10/26 * RCVD AT W23/2D05 6:27:06 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-1/5 * DNIS:87293D5 * CSID: 1*650*21 3+8158 4 DURATION (mm-ss):06-20 



FROM WHITE k CASE LLP 

Reply to Office Action ot February 22, 2UU^ 



(MON) 5. 23' 05 14:46/ST. 14:43/N0. 



4864633648 P 11 



75. (Previously submitted) A device as defined in claim 73, wherein said substrate forms 
an electrical connection path between said multijunction solar cell as said bypass diode. 

76. (Previously submitted) A device as defined in claim 68, further comprising 

a metal layer deposited on a portion of said substrate and over at least a p >rtion of said 
second region and functioning to (i) electrically short layers of said second region , and (ii) 
connect the substrate to said lateral conduction layer to complete the electrical circuit between 
the multijunction solar cell and the bypass diode. 

77. (Currently amended) A solar cell semiconductor device comprising: j 

a substrate: I 

I 

a sequence of layers of semiconductor material deposited on said iubstrate 
including a first region in which the sequence of layers of semiconductor material forms at 
lease least one cell of a multijunction solar cell, and a second region in which the 
corresponding sequence of layers forms a bypass diode to protect said cell againsl reverse 
biasing, whpyeiq the first region and the second region hs^ye identical sequences cjf foyers witfr 
substantially the same thickness; and 

a lateral conduction layer deposited on said substrate including a first port on dispose^ 
in said first region, and a second portion disposed in said second region and physi cally 
separated from said first portion. 
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78. (Previously submitted) A device as defined in claim 77, wherein said lateral conduction 
layer is a highly doped layer. 

79. (Previously submitted) A device as defined in claim 77, wherein said lateral conduction 
layer is composed of GaAs. 

80. (Previously submitted) A device as defined in claim 77, wherein one of th^ layers of ! 
said sequence of layers is an etch stop layer t and said lateral conduction layer is disposed 
directly over said etch stop layer. 

8 1 . (Previously submitted) A device as defined in claim 77, wherein said second portion qf 
said lateral conduction layer makes electrical contact with a first InGaP layer of skid bypass 
diode. 

> 
1 
i 
? 
* 

82. (Previously submitted) A device as defined in claim 8 1 , wherein said bypate diode I 
further comprises a GaAs layer disposed over said first InGaP layer, and a secon4 InGaP lay£r 
disposed over said GaAs layer. 

83. (Previously submitted) A device as defined in claim 82, further comprising a metal 
layer deposited over said second InGaP layer and forming a Schottky junction wifh said 
second InGaP layer. 



-10- 



PALO ALTO 52145 (2 JQ 



PAGE 12/26 ■ RCVD AT 5/2312005 6:27:06 PM [Eastern Daylight rime] * SVR:USPT0-EFXRF-1/5 * DNIS:8729306 * CSID:M50+213+8158 ■ DURATION (mm-ss):06-20 



FROM WHITE & CASE LLP 

Reply to Office Action of February 22, 20U5 



(MON) 5. 23' 05 1 4 : 46/ST. 14: 43/NO. 4864633648 P 13 



84. (Previously submitted) A device as defined in claim 77, wherein said substrate includes 
a photoactive junction. 

85. (Previously submitted) A device as defined in claim 77 wherein said substrate is 
germanium. 

86. (Previously submitted) A device as defined in claim 77, wherein said substrate forms 
an electrical connection path between said multijunction solar cell as said bypassjdiode. 



87. (Previously submitted) A device as defined in claim 86, further comprising ; a metal 
layer deposited on a portion of said substrate and over at least a portion of said sejeond regioijk 
and functioning to connect the substrate to a portion of said lateral conduction layer for 
completing the electrical circuit between the multijunction solar cell and the bypass diode. 



88. (Previously submitted) A solar cell semiconductor device comprising: 
a substrate; 

a sequence of layers of semiconductor material deposited on said substrat^ inchidingj a 
first region in which the sequence of layers of semiconductor material forms 
at least one cell of a multijunction solar cell; ted 

a second region in which the corresponding sequence of layers forms a bjfaass diode I 
to protect said cell against reverse biasin g, wherein the first region and the seconc region have 



identical sequences of layers with substantially the same thickness ; and 
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a highly conductive lateral conduction layer deposited on said substrate f<fr making 
electrical contact with one layer of said bypass diode and forming a contact regio|n to allow 
said bypass diode to be electrically connected to said multij unction solar cell. 



89. (Previously submitted) A device as defined in claim 88, further comprisinf ; 
layer deposited on a portion of said substrate and over at least a portion of said 
and functioning to connect the substrate to a portion of said lateral conduction 
completing the electrical circuit between the multijunction solar cell and the byp; 



90. (Previously submitted) A device as defined in claim 88, wherein said latere 1 conduction 
layer includes a first portion disposed in said first region, and a second portion disposed in 
said second region and separated from the first portion. 



ass 



a metal 
region 
for 

diode. 



second 



layer 



91. (Previously submitted) A device as defined in claim 88, wherein said lateral conduction 
layer is a highly doped layer composed of GaAs. 

92. (Previously submitted) A device as defined in claim 90, wherein said secor d portion o 
said lateral conduction layer makes electrical contact with a first active layer of sj id bypass 
diode. 

93. (Currently amended) A solar cell semiconductor device comprising: 

a substrate; 
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a sequence of layers of semiconductor material deposited on said substrata, including a 
first region in which the sequence of layers of semiconductor materia] forms at Icjast one cell 
of a multijunction solar cell; and 

a second region laterally spaced apart from said first regio n, wherein said {second 



region and said first region have identical sequences of layers with substantially t le same 



thickness: and 

a metal layer deposited on a portion of said substrate and over at least a portion of said 
second region for electrically shorting the layers of said second region to enable A 1 
diode to be formed in said second region. 



bypass 



94. (Previously submitted) A device as defined in claim 93, 

! i 

l : 

wherein said metal layer connects said multijunction solar cell and said b){pass diode j 
with one end of said metal layer being coupled to the base of said one solar cell a^id another j 
end of said melal layer is coupled to one tenninal of said bypass diode. 



95. (Previously submitted) A device as defined in claim 93, wherein said first 
said second portion are separated by a trough, and said metal layer lies over at 
of said trough. 



jfortion and 
a portion 



lea it 



96. (Currently amended) A device as defined in claim 93, wherein at least 
said first solar cell and said bypass diode are substantially simultaneously formed 
process. 



layer of 
in the same 
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97. (Previously submitted) A device as defined in claim 93, wherein said 
electrically connected by said metal layer across said solar cell to protect said 
against reverse biasing. 



bypass diode is 
cell 



solir 



98. (Previously submitted) A device as defined in claim 93 further comprising 

a lateral conduction layer deposited on said substrate for electrically conn acting the 
multijunction solar cell to said bypass diode. 



PALOALTO 52 U3 {2K) " * **" 

PAGE 16126 ' RCVDAT 5/23/2005 6:27:06 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-1/5 * DNIS:8729306* CSID: W50+213+8158 * DURATION (mm-ss):06-20 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



lil LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




